Introduction
============

Acute undifferentiated diarrhoea in young calves (neonatal calf diarrhoea) is a daily occurrence all over the world, and rotavirus, *Cryptosporidium parvum*and coronavirus are major aetiological agents.

In the European Union, veterinary homeopathy is in common use in field practice, including for calf diarrhoea, and in some countries is increasing in popularity. Homeopathy may be defined as the treatment of animals that have signs of disease with a diluted and specially prepared substance that, in sufficient quantity in a healthy animal, would cause the same clinical signs. The existing literature on the subject comprises studies on various diseases and, although it is claimed that experimental and clinical evidence supports the use of homeopathy in some situations (see, for example \[[@B11]\]), more than 200 years in practice have not rendered convincing proof of its efficacy.

In cattle, there is limited literature on the use of homeopathy. The study design in the trials is a matter of debate, e.g. in the reviews of clinical trials on homeopathic treatment of mastitis by \[[@B3]\] and \[[@B9]\]. Clinical trials on calves have been reported, e.g. by \[[@B8]\], who found no discernible differences between the treated and control groups in their manifestation of resistance to bovine lungworm or their clinical responses to the disease produced, by \[[@B10]\], who found no effect on calf health after homeopathic treatment of their dams with periparturient diseases, and by \[[@B4]\], who claimed effect on calf diarrhoea by Arsenicum album C30, although the results were not statistically valid. To make interpretation of results possible, trials need to be double-blind and placebo-controlled, and the use of relevant statistical analyses should be made. Currently it is difficult to assess the efficacy of homeopathy from the present literature \[[@B6]\], and therefore scientific evaluation of the effect of homeopathic treatment is required as a matter of urgency.

The aim of the present study was to evaluate the effect of the homeopathic remedy Podophyllum on the duration and clinical course of neonatal calf diarrhoea.

Materials and methods
=====================

The trial was performed during 1999 and 2000 in 12 dairy herds using a randomised double-blind, placebo-controlled study design. All of the herds were tested free from bovine viral diarrhoea virus (BVDV) in accordance with the Swedish voluntary control programme \[[@B5]\], and no *Salmonella spp*. had been detected. In total, 48 calves that contracted neonatal diarrhoea spontaneously were included in the trial; however, 4 calves were excluded from the analyses (missing data n = 1, concurrent therapy n = 3). All calves were housed in single pens. The calves were given a homeopathic preparation or placebo. Antibiotic treatment was considered not relevant to include \[[@B1]\].

The homeopathically prepared remedy Podophyllum (D30) and the placebo were obtained from DCG Farmaceutiska AB, Göteborg, Sweden. Each of the farms received packages with randomised dosages of Podophyllum and the placebo in coded bottles. Diarrhoeic calves were treated by the farmers, to whom the contents of the bottles were unknown.

Treatment was initiated at the onset of diarrhoea and given orally for 3 consecutive days. During the course of the illness, calf health (i.e. general condition, body temperature, feed intake and faecal consistency) was monitored, rated on a 0--3 scale and recorded daily by the farmers. Score 0 referred to a clinically healthy calf, whereas score 3 signified severe depression, anorexia, a body temperature \>40.5°C and/or watery faeces. For practical reasons, farmers were not able to monitor dehydration, acidosis and electrolyte imbalance in calves.

On average calves in the Podophyllum group were 29.0 days old and in the placebo group, 26.3 days. Altogether 46% of the calves in the Podophyllum group and 45% in the placebo group were heifer calves, and the mean age of the dams was 2.5 and 2.4 lactations, respectively. The clinical signs on the first day of treatment were equivalent in the 2 groups (mean scores 2.8 and 3.2, respectively).

Faecal samples from each calf were collected daily by the farmers, placed in plastic tubes and transported by mail to the National Veterinary Institute (NVI), Uppsala, Sweden. The samples were searched by ELISA for rotavirus (*Svensson et al*1983, \[[@B7]\]), *Cryptosporidium parvum*(Prospect Cryptosporidium microplate assay, Alexon-Trend, Ramsey, MN, USA) and coronavirus (in-house ELISA, NVI). Analyses were performed blind.

Duration of diarrhoea was chosen as the primary variable in the analyses. The groups were compared using Poisson regression.

The study design was approved by the Ethics Committee for Animal Experiments, Uppsala, Sweden (C133/98), and the Swedish Board of Agriculture, Jönköping, Sweden (35--4272/98).

Results
=======

No statistically significant difference between the calves treated with Podophyllum and calves treated with the placebo was demonstrated.

Calves treated with Podophyllum (n = 24) had an average of 3.1 days\' duration of diarrhoea (range 1--8 days), while calves treated with a placebo (n = 20) had an average of 2.9 days\' duration of diarrhoea (range 1--7 days). The confidence interval for the difference between the groups with regard to mean duration was \[-0.6; 1.5\]. The percentage of clinical signs in the calves in each group is shown in Fig. [1](#F1){ref-type="fig"}. No deaths of calves occurred during the study period.

![Clinical signs in calves with neonatal diarrhoea treated with the homeopathic preparation Podophyllum (n = 24) or a placebo (n = 20).](1751-0147-44-97-1){#F1}

During the diarrhoeic period, 9/24 calves treated with Podophyllum and 3/20 treated with a placebo excreted rotavirus in the faeces. On average, rotavirus-excreting calves were 19.5 days old at the onset of diarrhoea. Adjusting for rotavirus in the statistical analysis did not alter the results. In samples from 2 calves in total, *Cryptosporidium parvum*and coronavirus were detected.

Discussion
==========

A 50% reduction in the duration of diarrhoea was considered a clinically significant effect but there was no clinically or statistically significant effect of treatment with Podophyllum, as compared with the placebo. The general condition, feed intake and body temperature of the calves were not affected by the treatment.

In the light of these results, we do not consider Podophyllum relevant for treatment of neonatal calf diarrhoea. Any medical treatment should have an effect that is visible in practice. Neonatal calf diarrhoea therapy should consist of oral rehydration and milk feeding, but preventive measures and good management practices are still fundamental in calf diarrhoea control. Antibiotics are not an appropriate treatment of choice and should be reserved for treating conditions such as pneumonia. In countries where *Salmonella*and BVDV are prevalent in cattle herds, special attention must be paid to controlling these infections.

Neonatal calf diarrhoea may be considered relatively harmless to some farmers, but it is noteworthy that 70.5% of the calves in this study showed additional signs of illness, such as fever, depression and/or inappetence. In 13.6% of the calves, all 3 additional signs were recorded concurrently. Younger calves were more frequently ill than were older calves. A comparison between calves up to 2 weeks of age and calves older than 6 weeks showed that depression, inappetence and fever were present more frequently in the youngest animals. Rotavirus infection, which is likely to affect clinical signs, was more commonly diagnosed in younger calves than in the older animals. The more severe clinical picture seen in young calves seems only to emphazise the importance of careful handling of neonatal calves.

To our knowledge, this is the only report of a double-blind, placebo-controlled clinical trial evaluating the effect of homeopathy in neonatal calf diarrhoea. In our opinion, studies such as this are invaluable in the evaluation of the clinical effect of homeopathic or any other drugs. The homeopathic view was considered, as homeopathy experts were involved in the planning of the study and a majority of the farmers had experience in homeopathic treatment of calves.

The study was performed on Swedish dairy farms and thus based on local conditions, e.g. are veterinarians not allowed to use homeopatic preparations in practice. Homeopathic treatment of the calves in the study were done by the farmers. Swedish farms traditionally rear calves in single pens which likely has impact on the age when calves encounter infectious agents, compared with other countries. Salmonella spp and BVDV are rare in cattle herds in Sweden.

Any medical treatment without a clinical effect poses a risk, as it may delay recovery or deprive the animal of adequate therapy. This is especially crucial in the case of serious infectious diseases or any other illness which may prove fatal. Possible neglect of animal welfare must always be a concern.

During the past decade, there has been a considerable development of organic farming in the European Union, and in adopting EC Regulation No. 1804/1999 rules for organic livestock production are being set up. Priority is often given to homeopathic treatment rather than allopathic veterinary medicine on organic farms, and in our view this involves a considerable risk for animal welfare as scientific proof of the efficacy of homeopathy is lacking.
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